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Abstract
Three sibs born to consanguineous parents had congenital nephrotic syndrome, microcephaly, and psychomotor retardation. Pathology of the kidneys showed diffuse mesangial sclerosis with deposits of IgG and C3 in the mesangium and glomerular basement membranes. All three children died before the age of 3 years. Of 19 published cases of children with the association of congenital nephrotic syndrome and microcephaly, only four had histological evidence of diffuse mesangial sclerosis, and two of their sibs probably had the same disease. The association of nephrotic syndrome owing to congenital diffuse mesangial sclerosis, microcephaly, and mental retardation appears to be a distinct syndrome with an autosomal recessive mode of inheritance.
Nephrotic syndrome in the first year of life (congenital nephrotic syndrome) is rare. Infantile microcystic disease, or the Finnish type nephrotic syndrome, is the best documented form of the syndrome. 4 Other known causes of congenital nephrotic syndrome are intrauterine infection,56 renal vein thrombosis,7 and mercury intoxication.8 Minimal change nephrotic syndrome, congenital focal glomerular sclerosis, membranous glomerulopathy, or diffuse mesangial sclerosis are uncommon causes of nephrotic syndrome in the first year of life."'
The association of congenital nephrotic syndrome, microcephaly, and mental retardation has been reported in 19 children,12-2' but only six of them had diffuse mesangial sclerosis ( The boy was the term product of a normal pregnancy and delivery. Birth was 4400 g and marked microcephaly was noted.
During the first months of life, generalised oedema, recurrent vomiting, and psychomotor retardation were seen. On admission, at the age of 11 months, the patient had puffy eyes and mild pitting oedema of the ankles and sacrum. Blood pressure was 100/60 mmHg, pulse rate 110/minute, and respiratory rate 24/minute. Weight was 8000 g (3rd centile for his age), length 74 cm (60th centile for his age), and head circumference 40 cm (-5 SD below the mean for his age). The nose was small and the ears were large and low set, with unusually soft auricles. Strabismus, high arched palate, micrognathia, and sparse, thin hair were also present. Examination of the heart and lungs showed no abnormalities. There was no visceromegaly and the kidneys were not palpable. The scrotum was underdeveloped with bilateral undescended testes. The penis was normal. There was bilateral overlapping of the first toe by the second.
Neurological evaluation disclosed poor head control, inability to sit up or turn, and absence of interest in his surroundings. The anterior fontanelle was small and barely palpable. The cranial nerves were unremarkable. Motor examination showed muscle wasting without fasciculation and absence of purposeful movements. Strength was decreased mainly in the proximal muscles, with a tendency to hypertonicity and scissoring of both legs. The fists were constantly clenched. Pain sensation was grossly intact and deep tendon reflexes were hyperactive with flexor plantar responses. The patient neither responded to noise nor followed objects with his eyes for more than a few seconds. Constant head rolling was present and he seldom smiled. Fundoscopic examination was normal.
Laboratory data showed haemoglobin 11-3 g/dl, white blood count 7 The following laboratory tests were normal: serum sodium, potassium, chloride, calcium, phosphorus, magnesium, bilirubin, aspartate aminotransferase (SGOT), lactate dehydrogenase (LDH), creatinine kinase (CK), uric acid, pH, lactate, pyruvate, T4, serology for rubella, toxoplasma, cytomegalovirus and syphilis, cerebrospinal fluid, electrocardiography, electroencephalography, and electromyography. The karyotype was of a normal male. Intravenous pyelography showed mild enlargement of both kidneys. Skull radiography disclosed a small cranium; the rest of the skeletal radiographic survey was normal. Bone age was 9 months. Cerebral CT scan showed a small posterior fossa with enlargement of the fourth ventricle and ambient cisterna compatible with cerebellar hypoplasia. There was also a mild degree of enlargement of the lateral and third ventricles (fig 2) .
Percutaneous kidney biopsy showed hypercellularity of mesangial cells, an increase in PAS positive material in the mesangial matrix, and mild thickening of the capillary wall. Occasional segments showed obliteration of their normal structure. A few immature glomeruli were noted, as well as microcystic transformation of a few tubuli (fig 3) . Electron microscopy of the glomeruli showed effacement of the epithelial foot processes and dilatation of the mesangium owing to hypercellularity and abundance of matrix. Electron dense deposits were present in the subendothelial region of the peripheral and axial glomerular basement membrane and in the mesangium. The lamina densa was irregular and sometimes thinner and sometimes thicker than usual (fig 4) . Immunofluorescence staining showed massive deposits of IgG and C3 in the mesangium and glomerular basement membrane. These findings suggested the diagnosis of infantile diffuse mesangial sclerosis. The patient was discharged and was lost to detailed follow up. He The sister of case 1, born at term after an uneventful pregnancy and delivery, was examined at the age of 12 months. Head circumference was 39 5 cm (-5 SD below the mean for her age). There was poor head control and severe psychomotor retardation. Deep tendon reflexes were hyperactive and the limbs were spastic. She could not turn and showed no interest in her surroundings or in social communication. Pitting oedema of the ankles and sacrum was present. She had strabismus, sparse hair, and large, low set, floppy ears, like her brother.
Laboratory tests showed hypoproteinaemia, hypoalbuminaemia, and hyperlipidaemia (total lipids were 1040 mg/dl). Urine analysis showed massive proteinuria, microscopic haematuria, and granular casts. Kidney biopsy showed similar changes to those seen in case 1. She was treated with 2 mg/kg/day of prednisone but without apparent effect. During the second year of life, rapid deterioration in kidney function occurred, and serum creatinine level reached 530 gmol/l. She died at the age of 15 months of E coli septicaemia. Necropsy could not be performed.
CASE 3 (VI.1) This patient, the brother of patients 1 and 2, also had a "little head", hypertonia of the limbs, severe psychomotor retardation, oedema, and proteinuria. His kidney function deteriorated gradually and he died before the age of 3 years. The clinical evaluation of this patient was performed at another hospital and kidney histology was not available.
Discussion
The characteristic features of congenital nephrotic syndrome associated with microcephaly are severe mental retardation, rapid deterioration of kidney function, unresponsiveness to medication, and usually fatal outcome before the age of 3 years. Nineteen cases of this association, first described by Galloway and No specific metabolic abnormalities were found in our patients or in those previously reported. The neurological abnormalities and the mental retardation are probably secondary to the severe microcephaly and the abnormal brain structure. The mental retardation in cases of severe microcephaly is negatively correlated with brain volume, especially in patients with autosomal recessive microcephaly.2 Although brain histology was not available in our cases, brain CT scan suggested general atrophy, which was more pronounced in the subependymal zone, and cerebellar hypoplasia. In two previously reported patients with congenital nephrotic syndrome owing to diffuse mesangial sclerosis and microcephaly, the brain histology showed microgyria in the frontal, parietal, and occipital lobes20 and pachygyria with neuronal ectopia. 20 The association of congenital kidney disease and neural migration defect was also reported in two other male sibs with glomerular kidney disease causing proteinuria and hydrocephalus.26 This may suggest a common insult during the first weeks of gestation affecting both the kidneys and the brain.
Four of the 19 previously reported children with congenital nephrotic syndrome and microcephaly had histological findings of diffuse mesangial sclerosis. 1821 Two sibs of these patients202' probably had the same kidney disease as well. Thus, two of the previously reported patients were sporadic cases, and the other four were pairs of brothers and sisters born to non-consanguineous parents.202' The fact that our three patients were sibs (two boys and a girl of a family of eight sibs) and that their parents were consanguineous, support the assumption of autosomal recessive inheritance of this syndrome.
